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PURPOSETo form a compound semiconductor layer having flat surface and prescribed thickness 
exclusively in a prescribed region by forming a silicon single crystal substrate covered with an insulation 
layer having an opening at a prescribed position and carrying out selective epitaxial growth of a compound 
semiconductor layer on the substrate surface exposed in the above opening using an ALE process. 
CONSTITUTIONS silicon single crystal substrate 1 has a surface covered with an insulation layer 2 (e.g., 
Si02 layer) having an opening 8 at a prescribed position. The substrate is placed in a vapor growth 
apparatus and heated at a prescribed temperature. Raw material gases containing individual elements for 
constructing the desired compound semiconductor layer are introduced into the vapor growth apparatus 
staggering the, introduction time. The above compound semiconductor layer 6 can be selectively deposited 
by epitaxial growth on the surface of the silicon single crystal substrate 1 exposed in the opening 8. A single 
crystal layer having a thickness of about 3mum which is required to form a semiconductor device can be 
produced by selectively depositing a single crystal layer 7 on the above semiconductor layer 6 by a vapor 
growth process which gives a high-purity single crystal at high rate of growth. 



Patent Number: 
Publication date: 
Inventor(s): 
Applicant(s): 



JP1270593 
1989-10-27 

KITAHARA KUNINORI 



FUJITSU LTD 



Abstract 



Data supplied from the esp@cenet database - 12 



file://C:\DOCUME-1\mcorona\LOCALS-1\Temp\NetRight\Print\228854_1.html 2/3/2004 




i MIS PAGE BLANK (uspto) 



®B*S#f*Jr(JP) 

(a) 



©nut tum&m 
¥1-270593 



©Int. CI.' 

C 30 B 25/02 
// C 30 B 29/40 
H 01 L 21/205 



®&m 1989)10^273 



Z— 8518-4 G 
8518-4 G 

7739-5FMW* *IS* if*«0|& 3 (£ 7 M) 



©m fig a 
©ft a a 



fig BS63-98759 

fig 8863(1988) 4 21 B 

it m n e »«jii»ji»m+«a±/hBa+ioi5#i(ii e±at**^tt 

S ± it * * £ tt #«JH*J1»m4"JRE±/hB3+1015»» 



i ts s 

i % w © * «; 

tt)Bi stt a « a n m □ ^ r * t6» « *< 
jb* **ifc i mmtGt * <>y 3 y 

c^^r **%ti * nr&x:®* 



MMfcttBHaKHB-riS 
3 %9i<Z>$iBtt6in 



1 



—527— 



2 



cj£Si±©*ijffi#iF) 

. i < t, y »J a .yiMSflStKic 

C (£ * © ffj ) 
A' V i. ffl;^ (GaAs) ^ << y V a. *) ^&(InP) £ 
* t*tt* ©ife©^n B D^^^^^^^^n^^ffl^/c 



4#,§3¥ 1- 270593(2) 
(a) > ij 3' v m tK tt it t& « * a ft © * x ,n *>< a ¥ 

ft ®8 , iitt'i'^y^^^^ie^ 



3 

4> *r f iJ t * * . 

>'J^ ^S&iKGaAs^eDtt&^&ttiMSel 

JB LTtt. #7-&xtf* + s, 

(MBE) tz ttW«^H^ffl^^(M0CV0) 

*ttffll^ilT^fc (±B3# fib. BgfDGO^^KJI 



4 

©JzKSiO, (2Kft^'j3'y).12t»*L. 7 
* M)V^77^«J;D ( > 'i 3 y & t£ 1 © ifi £ 

&a±©sio t 0 2 *iiffittcifc4i,Tisan (s> 

C ©Sfl tcftaj LT * y y 3 ySi i 
±KGaAsJf 3 £x t*^ * y + £ £ -£ * ♦ IsJH^ 
. SiO,Jf 2 ±£ tt£|&j|GaAsff 4 

-LIC© & ? C LT/jJtg LfcGaAs® 3 K tt. S i Oa 
» 2 ©ig«Kl ttBlteep^ 5 A<4 UT'*? *) . cm* 
£*£n ra ,GaAsJI 4 * V 7 U 7 ^IC <k ^ t L 

GaAs If 3 ©£Mtt¥tI?tt I*. 

±85© & 0 ^ :5 FtIT'/«^C^^^©GaAsl 3 

GaAs® 3 tClSI^^ tL*3t^^'^ - y OttA^^fe 
* * ^ tiGaAsM 3 ©If- $ #i£-T# ^/c 



5 



—528— 



6 



1-270593(3) 



tt^tfK, ±ge£&*, fc^fe^&ft 



7 

£ ffl □ rt< & ^ £ ft fc s i o 1 1 2 & tt £ ft x * *) , 
IliJ SB W □ 1*3 £ 15 {ii L T * 'J 3 yglfi i ± i£ , 
ale &i:J;oTilX^i:it^ + ->t^Ji5iit/: 

)££0.1 /im *If£©GaAsJg 6 rfi< j£ # £ ftT *) , 
3 fcCGaAsJB 6 ±K £, AsCI 3 ( 3 % ft ft 3£ ) * W 

* * £/ * Jl/jftA U fc V $ 3 A* ■ fiffi©CaAs 7 ^ iM 

ALE &0 J?8BK-3HT tt, Ozeki £ C * $B g 
(Ozeki et al.. Abstract of the 19th Confer- 
ence on Solid State Devices and Materials, 
Tokyo, 1987, PP.475) * g E $ ft tz ^ . CCT, 
* t , i3j$©H0CVD ffi£PH$©lj£[ 

^y/^i^l^rM^s^ii^n^ mocvd 

Kfc^Ttt, 0!l;UA ? CaA 5 £$££* ffi flfc 



(ft ffl) 

TJBx t'^,* 5/CALE) fcfcJHUT, <k£1&¥#& 

H#X*J8H. cft6aiKH#a*Hi* CiAt 

4a*B*ftfcC<fc>) . ±gfiALE fcK J; *) »R*ft 



8 

!f^i^$a40i:«U, ALE 8cC£.t'Ttt, 
Ga £ As © * ft*' ft © dC£l A* X * l# ffl * r h -ft T 35 
ECfltfcr 4.&#N0CVD &£|&fc*. MOCVD 
cfcO'ALE feonrftc J; -oT 6, ^'JaySISJ: 

£ iE£CaAs£iX t'^-/ + 4 C i ^ U 

L^Ltt^fe, MOCVD &£<fcfttf, ffilfi©,*? 
CSiO«£iIa£ &.GaAs4<£jft £ ft * CD £ ft L , ALE 
ifcCctfttf, SiO z &@£ ttGaAs^^^t^r, 

^^■ot, *ffe5B©^ffiC .fcfttf, SiO t ® 2 
6?ff1"*MDAe¥ffitt0r <'ft/cGaAs/§ 6 * iff 
W Jilt 1" * C £ # T & * . . L L « A< . ALE & 
K^*iMS B H H l©¥^$£i§J£U:0.l j/a/B*^j£ 
cb/h^<, -f^^Sffi^^fiitt -« C^S£ $ ft* 



9 



— 529 



i 



*£9ni, _h A L E ffiCct oTiiiR^ftLfcX f 

^* i/ + ;i/Jg±(c, $ftil£rt<;*:£ < 

-?£LT, J£4bfe^©]^fl#x£^*SMB/l!cft 
& ^J < % (J. Koreeno et al., J. E 1 ec tr ocheoi . 
Soc. 124(1977) pp.1440) . 

& ffl ? # ft 3 * 4 £ £ # T £ * . L^L/i^tj, 
GaAs^ftJMS fiJl* *> 'J 3 yS«±ti®«f«ft $ 
H-^Cittt 3 ^ . C ft tt ft"© a Eb.C cfc * © 



4£Bfl¥ 1 -270593(4) 

JiSfi HC1 L ZcGaAs£x v y * jj<, * 

©ilJ&&Si0 2 lCtt-f *GaAsJf ©£/£&£ J; *) & 

^. Lfc^ST, ■ «/fc«5»Slffl*ftajfc:«fc*Ltt', 

*f£ H J]tt, d ©if !S£±sfiALE &K<fc <9 iKJKft 
£ JJ2j££ *t/c{b&!fej¥>j|#;©x f> * -> * ;u$ft 

tKUffiifc:. AIB&K <fc *) GaAsJI £J|2$ LtiJ 

tttf., C®GaAsJlJtKW:fifbl&#affitfcft&-£«fc 
o TCaAsJgrt<x 4- ^ -f^jftft L, J*Iffl©SiO* 
Jg±C ttCaAsJB A<4fiJc Ltt ^ C 4 . 

^3l3IW:*aiJ!©i||itei«*a!l!t4fe«>©» 

WKifiaTib-^T, > y 3 y fffiC*?^ 4GaAsJI 



] l 

© iff IK ft x f ^ + •> + ;i/ jft ft © I fg £ ^ t . 

GaAsJI©j£ft Kfc £ 5. & 3 P(a)£jjr-f £ ? 
•> y 3 l J:Cv^ ^ £#4Si0 2 l 2 £&© 

<k r> Is T ffl IdLi' % • 

G> ^ y 3 ygffi 1 fcJBiflgiJfefr t, &^t-iokiif 
(»») ffift + K«»LT*ffi©a$tt'ttBa*te 

@ > y 3 i ±Knofcn©cvD ft ffi 

Kftt5fe*«^T. **ft-0.2 /Mi'© Si 0 2 1 2 £ 
<DiI#© 7 * h 'J 7 v 7 ttifiKi & (9 , Si0 2 l 

y 3 i affi^am 

> y 3 y SIS^mosfbt (si-nos 

FBT)£, GaAsJgCMESPET (GaAs - MBSFET) £ , 

t *>t&&iziz> ±gexfi(a)<h(b)ch©Po , ]T I 

y£t£ 1 fc^ttfcSi-MOSFET £JB$LTfc < . 
GaAsJS©^^^K:^-5. 



1 2 

t^4Si0 2 l2^<^^c^ft/c©^. t^^^Ci/ 

y 3 y*« i *S\ffl*fissrtcia«L, ale 

flp tlGaAsl 6 ^iMfXt^C X * i/ + /U^ft $ * 

* • 

ALBflt-Kl J; ») A'.y 0 J.Qfc^(GaA S )m*SAIi^^ 

> y $ JU (T«G) ^, S/c, AsJ!*4#X<i:L 

T «7KfgTlO% ^f&!K t fc 7 ;u y (AsH 3 ) ^ffl ^ 

^ . ± 52 © vx^sioti 2 ^< ^ ^ $ n tz > 'J 3 y 

Sfil* ALE^^^^nJ^/«£^ffl^ft^Si*)^S5 
St, J^T©^S^^20Torr©^ETT ; ^f -J . 

S*^-^ffl^T, •> 'J 3 y 1 ^900 -1000 t T' 

*> y 3 y|| i 3iffi©S£K<b&*<&£Sft*. 
i^^T. iSl^^300 -500 tCTff^ jftK-^S 
^ L /c © "5 ^ — tmg — 7K^— T ;u-> y^ l ? ^ 



—530— 



1 -270593(5) 



JStfiT -6 y y 3 y£H£ l £ffiiJ:Ci£ sft.o.l m 

CDGaAsJS 6 #$&l,/c <b JI *4 # 7, © (ft ft £ £ ± 1" 
4. 

1* -6 ,'AsC ) 3 ^ # is $ ft fc A 7* y - * £ £ 

& c Jjn «S Ufcl, c ft c 7k m ff 7s % i£ A L x , 

<tnci £&U4. S&ffljfcfiSSH© .hifcSBK tt, 
£ U ft As 4 T fig in $ ft *' »; $ J» (Ga) # & s £ 

(3J£ {fc # V A ) t As , A<*tH'A^t:J;oT 

ffi&Sft, Si£t£ I jfi»TiKlS1"4. 

GaAsJg 6 * > - FiLT, JMS&GaAsJB 7 

-f4. tt*. SiOzl 2 ±«C ttGaAsJ|4<±-tt LttH 

c: £ «: tuj as © ii f9 t h 4 . 



15 

0 ffi £ tt tt'3 * « tttt*pil^iffi^40//a 
Zftt*. H^0^9C GaAsl 7 li'ft* 
©GaAsJg 3 C&tf4|££gtf# 5 ( SIS 2 H £ H9 ) li 
Eft.&ftttl^. 

JzJCOlSlfcflllKfc^T tt. GaAsl 7 £ $ £ $ * 6 

©-^-CAsCia © «fc 3 ttfiffc1&i£ 

HJl\fc. SiO.Jg 2 ±CGaAslB ft* ^©«. 

Si0,»JiTttGaAsOl1t«iSBt «fc *) II C I £ * 4 X y 
* y ill &©#*>< fc ft T* * • £© HClti, 
AsC I 3 t * +. U # * ©*£ £ ©&££ J: -3 T£ 
i; fc *> © T * -6 £ <t M & © iffl *) "C *> * • U ft 

J56^tC \\6\tf fcim^^GaAsJg 7 ©iff 

±K!S«lsWcfctt*AsCi a cof^sb*) tcQt^©7k 

3fcflS«9Tfc4AaH3*Jfl^T fc, GaAsl 6 ± Kl O * 
GaAsJg 7*igWWec^fi$*4Ci*<-CS4. 

^fc, JbgfllJItefllCiS^ T. ALE ?JtC cfc *) •> 'J 
3 1 MGaAsl 6 ^iMIXfiJc^^. SiOzl 2 £ 

F££ U T ^ ^ GaAsl 7 £ ^ $ Hi: A< & ® © ift 



JiSeCJ;*). f53H(c)£?K-fcfc-9£. GaAs® 7 

ffl/4cJISglH^^Ifc*}{Jit. GaAslS 7 ^<J^^^ft/c 

^ 4 iiD^©x v * y t'jjmiz J; *) $ 3 a 

MKwtmtft*. Ulft, GaAslg 7 IS O^iffia 

«8SI«©^^C^©iiB^©XflC L^^t«, MESPET 

^l?Ci£i;T, ±ge AsCI a ©3J A i f5jB# 
UI, GaAaJg 7 C K- 7't^*^*B«l5c**^*r 

4 ^ItfcJR'B^xtaA 0, GaAslg 7 tc«Tr^© -t- 

»4Htt, % 1 HCStia* «bSiO t Jg 2 £iS 
Wlft*Lfc©B© ftTr ffi « * Htlt © « ffi as. 

«Ktttt-> y a y>(K l 
£©is;£, RHttXi«N®EiHt, m^© 
«fc«5c. •> «J -J 1 «jI^&OGaaaJ|.7 ^fla 



1 6 

*Sf n JH*^^ft4ifi^A<*4. Cfttt, -a^t 

* 4 S iOz J@ 2 3d> & © % *< tt < 4 ft T' * 4 . 

SiO.JR 2 <t>Rft£tt. Jzie^JSM i JSJ^ . 10KHF 

***K:i>y 3 yjsfi l £rf®T4C iCcJ;*)^ 

■D.SiO»)B2*l^*a. IliSOtdfitt) iH 2 0 2 ( i§ 
f&.{t7kfk) OH^2ktttt4rffl^TGaaaJ| ' 

GaAsfil 6 ±£GaAsJ5 7 <bx&\RWL$k 

$Hi:4. 

±!G© J; 9 C LTSiO,! 2 ft Tfcf.il 3 
1 nifiKOVdOHRitttR 9 ^ft«L.Tt^4, 

•f,. GaAslg G .fcK 0*GaAaJ8 7 A< ig IX M C ^ i f 
4 . 

ttGaAa^^Cft^ft^-^ft:.- (M *. If y 
*>' * JUj&CJnP), -f y ^ Kf -L • *' »J •> 7*j^(lnGaP), 
T ;b $ ^ •> i* • y Kf i. St 3a (A IGaAs) , ** 'J <r A 



53 1 



ft(CaP) ®<D$Lte&M(D&\RJ$.&bmM(Z pJfigT 

C. Vffltt^ftffT**, fro, ¥3ttS6E©jB 
iitRttC^^S-fr^Cli^Ti, GaAs on SiffiiB 

*lBtt**W©II9*ft!J!l"4 fc«>'a>R«Wf 
IBB. 

» 2 Bttt£*©#»C «fc 4 GaAs on Si ft ig © 

IK«SIKCD||«ttB.B. 
% 3 Btt*9fc!H® 1 Xffctt®XilCfti*4Stt 

* 4 Btt*£0 (DXmiZ cfc *) J^tfc $ Hfc GaAs 
on Si »jg0fc££<R©WffiJBtt*^t*'7 7. 



1*Bfl¥ 1 -270583(6) 

m sm&*%ty<D ikon few® Jim* siw t z 

1 tt * y a y g ffi . 

2 tiSiOtJg , 

3 £ 6i 7 tfCaAsl. 

4 li^*S^ B GaAsl . 

8 tig. 




1 9 



2 0 



CD 




s 

4o| 



CO 

s 



1-270593(7) 



4£ 

I 



is 



CO 



CD 




5S 
H 
s 



tar 

CD 






H 

5^ 



s 

CD 




™« PAGE BLANK 



